Supplementary Figure 1. (a) STEM image of Pt/Ni(OH) 2 /rGO-4 and its corresponding (b) Pt EDS mapping, (c) Ni EDS mapping and (d) combined Pt and Ni mapping. Supplementary Figure 2. SEM images of (a-e) Ni(OH) 2 /GO-1 to 5 from the first step and (f-j) Pt/Ni(OH) 2 /rGO-1 to 5 final products. Ni(OH) 2 /GO-1
reactivations for a total of 10 cycles and a period of 500,000 s. Figure 9 . CV curves of different electrocatalysts as indicated before (black) and reactivated after (red) 50,000 s MOR electrocatalysis in 1 M KOH. ECSAs of Pt were calculated based on their integrated hydrogen desorption charge in the positive-going potential scan and tabulated in Supplementary Table 1 . 
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Supplementary Methods
Material preparation
Synthesis of graphene oxide (GO). GO was made by a modified Hummers' method using a lower concentration of oxidizing agent. First, 1 g of graphite flakes was grounded with 40 g of NaCl for 30 min to fine powders. The mixtures were then transferred to a vacuum filtration apparatus, and washed with copious amounts of water to remove NaCl salts. Remaining graphite powders were dried in an oven at 80 °C for over 30 minutes. Afterwards, powders were transferred to a 250 ml round bottom flask, and carefully added with 23 ml of concentrated sulfuric acid. The suspension was continuously stirred at room temperature for 24 h. Subsequently, the flask was heated in an oil bath at 40°C. 100 mg of NaNO 3 was added to the suspension and allowed to dissolve in 5 minutes, followed by the slow addition of 500 mg of KMnO 4 . The solution was allowed to stir for 30 minutes.
At the end of the reaction, a total of ~200 ml of water was slowly added to the flask over ~ 30 min while solution temperature is maintained below 45 o C. Extra KMnO 4 was decomposed by adding 10 ml of 30% H 2 O 2 . Reaction solution was then repeatedly centrifuged, washed with 5% HCl solution twice and then with copious amounts of water till pH > 4. Final precipitates were re-dispersed in 100 ml of water and bath sonicated for 30 min to completely exfoliate GO nanosheets. At last, the GO solution was subjected to centrifugation at 5000 rpm for 5 min. The crushed out solids were discarded, and the brown homogenous supernatant was collected for further use. 
Synthesis of Pt/Ni(OH) 2 /rGO ternary hybrids. The synthesis is typified by the preparation of
XAS studies
XANES and STXM. The spatially-resolved XANES at the C K-edge, O K-edge and Ni L-edge were obtained on the scanning transmission X-ray microscope (STXM) at the 10ID-1
Spectro-Microscopic (SM) beamline of the Canadian Light Source (CLS), a 2.9 GeV third generation synchrotron source. In STXM, the monochromatic X-ray beam is focused by a Fresnel zone plate to a ~30 nm spot on the sample, and the sample is raster-scanned with synchronized detection of transmitted X-rays to generate a sequence (stack) of images over a range of photon energies across an elemental edge. Image stacks were acquired at the same selected region where a well-defined single graphene/hybrid sheet was identified. Spatially-resolved XANES spectra were extracted from the graphene/hybrid sheet directly from the image stacks. Chemical mapping was conducted by fitting the image stacks with the reference spectra of the relevant chemical components.
More details of the STXM experimental and data analysis procedures can be found elsewher. [20] [21] XANES and EXAFS data processing. XANES/FT-EXAFS data processing and fitting were performed using WinXAS software; 22 parameters used in the data work-up and fitting are presented in the Supplementary Table 1 . A k-weighting of 2 was used for both the Ni K and Pt L 3 edges.
Uncertainties in the structural parameters obtained from FT-EXAFS fitting were determined using a previously established method, 23 which emulates that used by the popular IFEFFIT package. 24 Pt-O/Pt-Pt and Ni-O/Ni-Ni scattering paths (generated using FEFF8.2) 25 were included, and were observed to closely fit the experimental data. A fixed S 0 2 value of 0.9 and a single edge energy shift (ΔE 0 ) value were used to obtain each fitting curve.
Electrochemical measurements
General experimental setup. CH Instruments 660E potentiostat was used for all experiments. To prepare the working electrode, 1 mg of electrocatalysts were blended with 6 μl of 5 wt% Nafion solution in 0.125 ml of water and 0.125 ml of ethanol, and formed a homogenous ink with the assistance of at least 30 min vigorous sonication. Then 5 μl of the catalyst ink was drop-cast onto a glassy carbon electrode (CH Instruments) of 3 mm in diameter to achieve a catalyst loading density of 0.28 mg cm -2 for all measurements. A graphite rod was used as the counter electrode. All potentials were measured and reported against a saturated calomel reference electrode (SCE). Results were benchmarked against commercial 20 wt% Pt/C and 20 wt% PtRu/C purchased from FuelCellStore.
Pre-activation. Prior to any electrochemical measurements, electrocatalysts were activated in N 2 
